This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



<2> 



J 



EuroBHchas Paterrtamt 
European Patent Office 
Offlos fluroprien das brevets 



Q Publication number. 



0 283 235 

A2 



EUROPEAN PATENT APPLICATION 



© Application number: 88502226.1 
© Date of filing: 14.03.88 

© PriOfily; 14.03-07 J P 691 B3/ff7 

© Date of putjfication of application: 

2i.09.8d Bullatln 38/33 

0 Daaignatod Contracting Statoo: 
DE OB 



© Int CI* G02F 1/133 



© Applicant SHARP KABUSHIKl KAISHA 
23-22 NagaOco-cho Absnoku 

Osaka 54S(JP) 

© Inventor: TenlQuehl, Kouid 
5-23 NaJcantwcho 
MtyakoJlma*Ku Osaka-shl(JP) 

© Ropr«9entetlvA: Brown, Kenneth Richard ot el 
R.Q.C Jenkins & Co. 26 Caxtan Street 
London SWIHORJ(GB) 



© Uquld crystal display device. 



© A liquid eryetai display devic9 comprising a dis- 
play screen and liquid crystal element-driving cir- 
cuits. The display screen comprises an effective 
display region with a plurality of transparent elec* 
trades arranged on both sides of liquid crystal ele- 
ments to make characters visible and a non-display 
region other than the effective display region. The 
driving circuits are divided Into two groups: the one 
for driving the liquid crystal elements in the effective 
display region to display desired characters, and the 
other for driving the liquid crystal elements in the 
non-display region to make the non-display region 
dark or bright 
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Liquid Crystal Display Device 



Background of the Invention 

The present invention relates to a liquid crystal 
display device. 

The conventional liquid crystal display device 
has a display screen comprising liquid crystal ele- 
ments arranged on a plane and a pair of front and 
back substrates sandwltchlng the liquid crystal ele- 
ments. On each of the front and back substrates 
ere placed on orientational film having a rubbing 
layer of a predetermined direction, a transparent 
insulating substrate with a plurality of transparent 
electrodes arranged in lines thereon, and a polariz- 
ing plate with polarized light absorbing axis ori- 
ented in the predetermined direction, in this order. 
The front and back substrates are faced to each 
other with the liquid crystal elements therebetween 
so that the orientational films are kept In contact 
with the front and back sides, respectively, of the 
liquid crystal elements. Generally, the lines of the 
transparent electrodes on the front substrate inter- 
sect the lines of the transparent electrodes on the 
back substrate, forming a lattice. Consequently, the 
display screen comprises an effective display re- 
gion containing picture elements In the same quan- 
tity as the intersections M * N (M, N = the number 
of Transparent electrode lines) between thB trans- 
parent electrode lines, and a region other than the 
effective display region or so-called non-display 
region where transparent electrodes exist on either 
the front or the back substrate. Normally, the effec- 
tive display region Is framed by the non-display 
region on the display screen. 

The orientational films and the polarizing plates 
are placed on both sides of the liquid crystal ele- 
ments in such a manner that the rubbing layer on 
one side has Its rubbing direction at a predeter- 
mined angle from that of the rubbing layer on the 
other side and that the polarized light absorbing 
axis of the polarizing plate on one side is directed 
at a predetermined angle from the direction of the 
polarized light absorbing axis of the polarizing plate 
on the other side. These angles determine the 
display type of the screen, that is, normally black 
type (or normally dark type) in which the screen 
transmits light when voltage is being applied be- 
tween the electrodes and shuts off light when volt- 
age is not applied, or normally white type (or 
normally bright type) in which the screen transmits 
Light when voltage is not applied between the elec- 
trodes and shuts off light whan voltage is being 
applied. Either type of the screen is employed In 
the conventional liquid crystal display device. 

in the display screen of the above liquid crystal 



display device, electrodes exist only on either side 
of the liquid crystal elements in the non-display 
region, so that driving voltage is not applied to the 
electrodes in the non-display region. Accordingly. 

5 when the display device is in the active state, the 
non-display region is either black or white depend- 
ing upon the screen type. Specifically, on a nor- 
mally black type screen, the non-display region is 
distinguished as a black frame, whereas on a nor- 

to mally white type screen, the non-display region is 
not distinguishable from the effective display re- 
gion. 

Therefore, when characters are displayed on 
the normally black type screen, a part of the char- 
is acters may combine with the black non-display 
region, resulting In an Illegible display of char* 
acters. When characters are to be displayed on the 
normally white type screen, on the other hand, it is 
difficult for the operator to plan the layout because 
2Q of the undistinguish ability of the effective display 
region from the non-display region; the operator is 
obliged to Input characters without clear knowledge 
of the boundary of the effective region. Against this 
background, a liquid crystal display device whose 
£5 non-dleplay region can be mads dark or bright as 
desired depending upon the state on the effective 
display region has been demanded but not yet 
realized. 

30 

Summary of the Invention 

In view of the above conventional problems, an 
object of the present Invention Is to provide a liquid 

as crystal display device having a display screen 
comprising an effective display region for showing 
characters and a region which surrounds the effec- 
tive display region and is capable of changing the 
display state depending upon the display state on 

40 the effective display region. 

Another object of the present invention is to 
provide a liquid crystal display device whose dis- 
play screen Is divided into an effective display 
region for showing characters and a non-display 

45 region where no characters are displayed, the ef- 
fective display region being defined by the non- 
display region. 

Further object of the present invention is to 
provide a liquid crystal display device capable of 

so displaying a non-display region on the display 
screen selectably In black or In white. 

Other objects and further scope of applicability 
of the present invention will become apparent from 
the detailed description given hereinafter. II should 
be understood, however, that the detailed descrip- 
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tion and specific examples, while indicating pre- 
ferred embodiments of the Invention, are given by 
way of illustration only, since various changes and 
modifications within the spirit and scope of the 
invention will become apparent to those skilled In 
the art from this datailad description. 

To achleva the above objects, according to an 
embodiment of the present invention, a liquid cry- 
stal display device contains a display screen com- 
prising an effective display region in which a plural- 
ity of transparent electrodes are arranged in lines 
on both sides of liquid crystal elements so as to 
display characters and a region other then said 
effective display region or a non-dlsplay region 
where characters are not displayed; and liquid cry- 
stal driving means comprising circuits for driving 
the liquid crystal elements arranged in said effec- 
tive display region to display desired characters, 
and circuits for driving the liquid crystal elements 
arranged in said non-display region so as to make 
the non-display region either dark or bright as 
desired. 

As described above, the liquid crystal display 
device of the present invention contains the display 
screen comprising the effective display region and 
ihe non-display region, and drivBS the liquid crystal 
elements in the non-display region independently 
of those in the effective display region, so that the 
non-display region can be made bright or dark as 
desired. 

Since it is possible to select dark or bright 
state for the non-display region according to the 
display state in the effective display region, the 
effective display region Is distinguishable from the 
non-dlsplay region. 



Brief Description of the Drawings 

The present invention will become more fully 
understood from the detailed description given 
hereinbelow and the accompanying drawings which 
are given by way of illustration only, and thus are 
not limitative of the present invention and wherein: 
Fig. 1 is a block diagram showing the electrical 
construction of the liquid crystal display device of 
an embodiment of the present invention; 
Fig. 2 is a block diagram of one of the circuits for 
driving the horizontal transparent electrode tines of 
an embodiment of the present invention; Fig. 3 Is a 
block diagram of one of the circuits for driving the 
vertical transparent electrode lines of the embodi- 
ment of the present invention; and Rg, 4 is a 
construction drawing of the liquid crystal display 
device of the present Invention. 
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Datailad Description of th e Embodiment 

Fig. 4 shows the construction of the liquid 
crystal display device of an embodiment of the 
5 present invention. 

Referring to the Figure, a front transparent sub- 
strate 2 and a back transparent substrate 2* are 
mounted each on both sides of liquid crystal ele- 
ments 6 via sealing members 7. An orientatlonal 

io film 5 or 5' having a rubber layer of a predeter- 
mined direction, plural lines of transparent elec- 
trodes 4 or 4' and an Insulating film 3 or 3* are 
provided on each of the front and back transparent 
substrates 2 and 2* on the side facing the liquid 

is crystal elements 8. A polarizing plate 1 or r whose 
polarized light absorbing axis is oriented in a speci- 
fied direction is provided on the other side of each 
of the front and back substrates 2 and 2*. The 
transparent electrodes 4 and 4' are arranged on the 

20 front and back substrates 2 and 2* so that they 
intersect each other to form a lattice with the liquid 
crystal elements 8 therebetween. Therefore, an ef- 
fective display region comprising picture elements 
of the same quantity as the Intersections M x N (M, 

sg N = the number of transparent electrode lines) 
between the transparent electrodes 4 on the front 
substrate 2 and the transparent electrodes 4' on the 
back substrate 2* and a display region containing 
either of the transparent electrodes 4 and 4* or so- 
so called a non-display region where no characters 
are displayed are formed In the display screen. On 
the display screen, the effective display region Is 
surrounded by the non-dlsplay region. 

In the following description of the liquid crystal 

35 display device of the present invention, it Is as- 
sumed the number of transparent electrodes M on 
one side is 200, that the number of transparent 
electrodes. N on the other side is 840. and that the 
number of picture elements in the effective display 

40 region is 200 k 840 * 128.000. 

Rg. 1 is a block diagram showing the electrical 
construction of the liquid crystal display device 11 
of the present Invention. A display screen 11a 
comprises an effective display region A where 

<±s characters and figures are visibly displayed and 
regions other than the effective display region or 
non-display regions B1 , 82 B6 (The entire non- 
dlsplay regions are hereinafter referred to by B.) 
where no characters and figures are displayed. The 

so effective display region A contains plural lines of 

horizontal transparent electrodes 12al, 12a2 

12aY ( 12b1, I2b2 12bY (The entire horizontal 

transparent electrodes are hereinafter referred to 
with 12. In the present embodiment. Y = 100 so 

35 that the. total number of the horizontal electrodes is 
200.) and pluraJ lines of vertical transparent elec- 
trodes 13a1. I3a2, 13aX. l3b1. 13b2. .... i3bX 
(The entire vertical tHnsparent electrodes are 
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Hereinafter rofeued to by 13, In tho present em- 
boinriwnt X = 040 mj that tho total number of the 
vertical electrodes is 1.280..') dividBd into an upper 
&nd lowor groups end Intersecting the horizontal 
transparent elsevodoc 12 to form a lattice. Accord- 
ingly. (2X) x <2Y) (or 2 x S40 x 2 x 100 = 255,000 
in the present Invention) Intersections are formed 
botwoan tha horizontal transparent alactrodas 12 
and the vertical Iran spararrt electrodes 13. and pic- 
ture domonts 'p" of the Rama number as the 
intersections are formed in the effective display 
region A. 

The non-dteplay region B surrounding the ef- 
ferJivfl display region A comprises six non-display 
regions B1 through BS realized by at least two 
horizontal transparent electrodes 14a and 14b. 
(represented by 14) end at least four vertical trans- 
oarent electrodes 15a, 15b, iSc and iSd 
(represented by 15) divided venically into two 
groups. The horizontal transparent electrodes 14 
Intersect the vertical transparent electrodes 13 and 
15. The vertical transparent electrodes 15 intersect 
the horizontal transparent electrodes 12 and 14. In 
the Fig. 1. the non-display region B Is distinguished 
by oblique lines. 

Driving voltages suitable to tha display stats or 
and a desired character pattern on the display 
screen 11a are applied sequentially at a predeter- 
mined timing to the horizontal transparent elec- 
trodes 12 and 14 and to tha vertical transparent 
electrodes 13 and 15 from driving means compris- 
ing a plurality of driving circuits which are later 
described. 

Driving circuits roi and YD2 (The two driving 
Circuits are hereinafter ironed to by YD.) sup- 
plying driving voltage to Ihe plurality of the horirorv 
Lal lianspojonl aloctrodos 12 havo 102 output ter- 
minals oach. Tho total £04 output terminate art? 
allotted with tho aortal roforonoo numberfc ydO 
through ydlOl and yd 102 through yd203. (The 
©noro output terminals are haminaftor referred to 
by yd. The output terminals ydlOl and ydl02 are 
not connected to the horizontal transparent fller- 
trodes 12.) Tho linos connected to thfi output termi- 
nals yd are allotted with Ihn s*vbil reference num* 
hers iyriO through lyd201 (represented by lyd). 

Tha first output terminal ydQ and the last out- 
put terminal yd203 of the driving circuits YD are 
connected through the fines tydO and tyd20i to 
the horizontal transparent electrodes 14a and 14b 
of the non-display regions B1 and B2, respectively. 
All the other output terminals ydl through yd202 
(excluding the terminals yd1 and ydl02) are con- 
nected via the lines lydl through £yd200 to tho 
horizontal transparent electrodes 12 one to one. 

Driving circuits XD1 ( XD2, .... XD2n (2n = 16 
in this embodiment The entire driving circuits are 
hereinafter referred to by XD) supplying driving 



voit^je to me plurality of tha vArtical tans parent 
electrodes- 13 hav&. say. 8? output terminals each. 
The total 1.312 output terminals are allotted with 
the serial reference numbers xdO through xd1312- 

$ (The entire output terminaJs are hereinafter referred 
tn hy wJ. The last output terminal xdfil of tha 
driving circuit XD1. the first and the last output 
terminals xd82. xd163. xdl64. xd245. xd246. 
xd327. .... xdH4S and xd1229 of the subsequent 

jo driving circuits XD2 through XD15 and the first 
output terminal xd1230 of the driving circuit XD13 
are not connected to the vertical transparent elec- 
trodes 13.) The fines connedeo to the output :ermi- 
nab xd are allotted with the serial reference num- 

73 bers txdO through lxd12B3 (represented by txd). 

The first output terminal xdO ot the driving 
circuit XD1 and the last output terminal xdB55 of 
the driving circuit XDn are connected through the 
lines lxd642 and !xdl283 to the vertical tranepar- 

20 ern electrodes 1 5c and 1Sd of the non-display 
regions BS and B6, respectively. All tne otner out- 
put terminals xdi through xdi3io (excluding tne 
terminals xdfi2, xdi83, xdiB4. x0Z46. xd246. 
xd327 ( .... xd114a. xd1229 and xd1230) are con- 

2S nected via the lines ixdi 'througn ixdi2e2 to the 
venlcal transparent electrodes 13 one to one, 

in the display device 1 1 of the above* cuiuu-uc- 
uon, driving voltages are uuluul Uirough th© output 
terminals yd and xd of th* driving Circuits YD end 

ju XD a I uitjdolem lifted tunings in tho sequence* 
corresponding to the desired display pattern eo as 
to scan the display screen 11a, whereby each 
picture element p transmits or ahuts off light that 
is, bocomos bright or dark when driving voltage le 

as being applied. epocificoJry. for a normally black (or 
normally dark) type of display screen, the picture 
olomonte p tranemit light when driving voJUge is 
applied between the electrodes, and shut off light 
when driving- voftagB \a not applied, whereas for a 

40 normally white [or normally bright) type of display 
screen tha pidtum ntennnnta p transmit light whan 
driving voltage is not applied and shut off light 
when driving voltage is applied. 

When the display screen 11a is irradiated from 

45 the back side by a Oghl source (not shown) oosi- 
tioned in the rear side of perpendicularly to the 
paper showing Fig. 1. the desired characters or 
figures displayed on tha screen 11a can be seen 
from the from side of the screen 11a. While the 

so screen na is being scanned. If voltage outputs 
from the driving circuits XDI through XD8 are shut 
off in the timing of applying voltage to the horizon- 
tal electrode 14a of the non-display region Bi, 
namely, during the period when voltage is supplied 

ss through the output terminal ydO of the driving cir- 
cuit YD1, no voltage Is applied to the horizontal 
transparent electrode 1 4a As a result, when the 
display screen 11 a Is of the normally black type. 
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the non-display region B1 becomes dark and dis- 
tinguished as a black frame. When the display 
screen 11a is of the normally white type, on the 
other hand, the non-display region B1 becomes 
bright so that the black frame disappears. If outputs 
from the driving circuits XD1 through XD8 are 
connected to the vertical electrodes during the 
above mentioned period, voltage is applied to the 
horizontal transparent electrode 14a. Consequently, 
when the display screen 11a is of the normally 
black type, the non-display region Bl becomes 
bright so that the black frame disappears* and 
when the display screen i la is of the normally 
white type, the non-display region B1 becomes 
dark, being distinguished as a black frame. All the 
other non-display regions 82 through B6 operate 
similarly as the non-display region 81. 

As understood from the above, the liquid cry- 
stal display device of the present invention is char* 
acterized In thai a plurality of horizontal transparent 
electrodes 14 and a plurality of vertical transparent 
electrodes 15 are provided even in the non-display 
region 8 of the display screen 11a, permitting 
voltage from the driving circuits YD and XD to be 
applied between the transparent electrodes 14 and 
1 5 In the non-display region B at a predetermined 
timing independent of the voltage application to the 
transparent electrodes in the effective non-display 
region B. 

Fig. 2 is a block diagram showing the construc- 
tion of one driving circuit YD which supplies driving 
voltage to the horizontal transparent electrodes of 
the display device of the present Invention, and 
Rg. 3 Is another block diagram showing the con- 
struction of one driving circuit XD for supplying 
driving voltage to the vertical transparent elec- 
trodes. 

Referring to Rg. 2. the driving circuit YD is 
activated by application of supply voltage V DD and 
V gs - The driving circuit YD Is provided with, say, 
102 output terminals ydO through ydiOl 
(represented by yd). 

According to the present embodiment the driv- 
ing circuits YD comprises two driving circuits YD1 
and YD2. The output terminal ydO of the driving 
circuit YD1 and the output terminal yd203 of the 
driving circuit Y02 are connected to the horizontal 
transparent electrode 1 4a of the non-display region 
B1 and to the horizontal transparent electrode 14b 
of the non-display region 82. respectively. The 
output terminal yd101 of the driving circuit YD1 
and the output terminal yd1Q2 of the driving circuit 
YD2 are not connected to the horizontal electrodes. 
The output terminals ydl through yd100 of the 
driving circuit YD1 are connected to the horizontal 
transparent electrodes 12a1 through 12aY. and the 
output terminals yd103 through yd202 of the driv- 
ing circuit YD2 to the horizontal transparent elec- 



trodes 12b1 through i2bY. The operation of the 
driving circuits YD is described below focusing on 
the driving circuit Y01. The driving circuit YD2 
operates similarly as the driving circuit YD1. 

s Driving voltage of four levels in accordance 

with the density of characters to be displayed on 
the screen Is supplied from a driver Ya via line to 
through 1101 to the output terminals yd (ydO 
through yd10i). The level of the driving voltage is 

10 determined by a level signal selected by the driver 
Ya from among four kinds of level signals supplied 
through level terminals vy1 through vy4 to the 
driver Ya while a level alternating signal supplied 
through a level selecting terminal dfy from a control 

t$ circuit (not shown) is input to the driver Ya via a 
level shifter Yb and a line 1201. 

Data signals are input through a data input 
terminal dya to a shift register Yc which outputs the 
data signals sequentially in shift through a line 

20 1202* lor scanning or selectively driving 101 hori- 
zontally transparent electrodes (Including those for 
the non-display region) through the output termi- 
nals ydO through ydlOO, Ouring the scanning pe- 
riod, driving voltage Is or is not applied to the last 

25 output terminal yd101 and the first output terminal 
ydO for the non-display region, depending upon the 
display state of the screen. Supposing driving volt- 
age Is being applied to the vertical transparent 
electrodes and that the display screen 11a Is of 

^0 normally bieck type, the non-display region bo- 
comes bright whan driving voltage Is supplied to 
the output terminals ydO and ydiOl> and becomes 
dark when driving voltage Is not supplied. On the 
display screen 11a of normally white type, the non- 
35 display region becomes dark when driving voltage 
is supplied to the output terminals ydO and yd101, 
and becomes bright whBn it Is not supplied. When 
driving voltage Is not applied to the vertical tan- 
sparant electrodes, the non-display region Is dark 

40 on the normally black type screen and bright on 
the normally white type screen regardless of 
whether or not driving voltage is supplied to the 
output terminals ydO end yd101. 

Referring to Rg. 3. each driving circuit XD Is 

45 activated by application of supply voltages Vdd and 
Vss. Each driving circuit XD is provided with, say, 
82 output terminals xdO through xd81 (represented 
by xd). 

According to the present embodiment the driv- 
60 ing circuits XD comprises the driving circuits XD1 
through XD a „ a iB.. Of the 82 output terminals of 
each of the driving circuits XD. the output terminal 
xdO of the driving circuit XD1 , the output terminal 
xd665 of the driving circuit XD qaC , the output termi- 
55 naJ xdBSB of the driving circuit ZD9 and the output 
terminal xd1312 of (he driving circuit XD^.te are 
connected to the vertical transparent electrodes 
15a, 1Sb, iSc and 15d of the non-display regions 
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B3, B4. B5 and BB. respectively. The last output 
display xddl of the driving circuit XOi and the last 
output terminal xd737 of the dnVfng circuit XDQ are 
not connected to the vertical transparent elec- 
trodes. The first output terminal xd573 of the driv- 
ing circuit XDocs and t" 9 fif 5t output terminal 
xdi230 of the driving circuit XD^ia are not con- 
nectBd to the vertical transparent electrodes. In 
short the first and the last of the 82 output termi- 
nate of each of the driving circuits XD are either 
connected to the vertical transparent electrodes 
15a through tSd of the non-display region B or not 
connected Id any electrodes. All the remaining 
output terminals are connected to (he vertical trans- 
parent electrodes in the effective display region 
one to one. 

The operation of the driving circuits XD is 
described below focusing on the driving drcuit 
XDt. Tho othBr driving circuits operate similarly as 
the driving circuit XOI. 

The output terminals xd1 through xdfiD of Hie 
driving circuit XD are connected one to one to the 
vertical transparent electrodes 13 of the effective 
display region A. Driving voltage of four levels In 
accordance with the density of characters lo be 
displayed on the screen is supplied to the output 
terminals xd (xdO through xdBD from a driver Xa 
via lines mO through m8l. The level of the driving 
voltago Is determined by a level signal selected by 
the driver Xa from among four kinds of level sig- 
nals supplied to the driver Xa through level termi- 
nals vx1 through vx4 while a level alternating signal 
supplied through a level selecting terminal dfx from 
a control circuit (not shown) is input to the driver 
Xa via a level shifter Xb and a line m201. 

Selecting data signals are input through four 
data Input terminals dace. dxb. dxc and dxd to a 
shift register Xd which outputs the signals sequen- 
tially In shift to a latch circuit Xc via a line m2D3, 
for scanning or selectively driving 80 vertical trans* 
parent electrodes 13 (excluding the one for the 
non-display region) through the output terminals 
xd1 through xdBO. Meanwhile, a non-display select- 
ing data signal supplied via a non-display selecting 
terminal fr Is Input to the latch circuit Xc through 
linas m30l and m304 according to the display 
state on the screen. Supposing driving voltage is 
being applied to the non-display region Bl or 82 
(through the output terminal ydO or yd203 In Fig. 
2) by the horizontal transparent BlBctrods-driving 
drcuit YD, when a load signal Is Input to the latch 
circuit Xc via a toad signal terminal load, the latch 
circuit Xc latches the non-display selecting data 
signal. Thus, the signal instructing the display of 
the non*display region B is transmitted through a 
line m202 to the level shifter Xb to the fine m201 to 
the driver Xa. whereby driving voltage Is output to 
all of the output terminals xdl through xdBO or not 



output to any of them depending upon the display 
type (normally black or normally white) of the dis- 
play screen 11a. 

Meanwhile, driving voltage is output through a 

s line m302 or m305 to the level shifter Xb to a line 
m303 or m308 to the output terminal xdO or xdBi 
connected to the vertical transparent electrode 15 
of the non-display region. The driving voltage may 
be output or may not be output depending upon 

/o the display type (normally black or normally white) 
of the display screen lia. 

According to the present invention, as under- 
stood from the above, driving voltage output is 
connected to or shut off from the electrodes in the 

15 non-display region independent of the voltage ap- 
plication to the effective display region for char- 
acter display, whereby a black frame can ba shown 
on the non-display region of the display screen as 
desired- As a result the display performance of the 

20 liquid crystal display device is remarkably im- 
proved. 

In the above embodiment the display device 
provides monochromatic pictures. It is possible to 
provide a color pictures when a color filter cor- 
se responding to the picture elements is placed on 
either of the two orientationaJ films constituting the 
display screen. The number of picture elements in 
the effective display region of the display screen Is 
2 x 640 x 200 = 256.000 in the present invention, 

30 although it is not limited to this figure. Further, in 
the present embodiment, some of the output termi- 
nals of the driving circuits which Form driving 
means remains unconnected to transparent elec- 
trodes. The driving circuits may have such a con- 

35 structlon that all the output terminals of the driving 
circuits are connected to the electrodes in the 
effective display region. The number of required 
driving circuits may be decreased depending upon 
the number of the picture elements. 

40 As described in the above* the liquid crystal 
display device of the present invention contains 
both horizontal and vortical transparent electrodes 
even in the non-display region other than the effec- 
tive display region of the display screen, and dls- 

45 play means for driving each transparent electrode 
arranged in the non-display region independent of 
the other electrodes in the effective display region, 
so that the non-display region can be made dark or 
bright as desired. Namely, it is possible to show or 

so erase a black frame on the non-display region of 
the screen depending upon the display state on the 
screen. Consequently, the use and display perfor- 
mance of the liquid crystal display device are Im- 
proved remarkably. 

65 While only certain embodiments of the present 
invention have been described, it will be apparent 
to those skilled In the art that various changes and 
modifications may be made therein without depart- 
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ing from the spirit and scope of the present Inven- 
tion as claimed. 

There are described above novel features 
which the skilled man will appreciate give rise to 
advantages. Thess are each independent aspects 
of the invention to he covered by the present 
application, irrespective of whether or not they are 
included within the scope of the following claims. 



Claims 



to 



1. A liquid crystal display device, comprising: 

a display section comprising an effective display 
region with a plurality of transparent electrodes m 
arranged on both sides of liquid crystal elements 
so as to make characters visible, and a non-display 
region other than said effective display region; and 
liquid crystal driving means comprising first driving 
circuits tor driving the liquid crystal elements in 20 
said effective display region to display desired 
characters, and second driving circuits for driving 
the liquid crystal elements in said non-display re- 
gion to make said non-display region dark or 
bright. *5 

2. The liquid crystal display device of claim 1, 
wherein said display section is of either normally 
black type or normally white type selectable as 
desired. 

3. The liquid crystal display device of claim 2. jo 
wherein when said display section is of normally 
black type, said non-display region is driven to 
become bright by said second driving circuits of 

the liquid crystal driving means. 

4. The liquid crystal display device of claim 2. as 
wherein whan said display section Is of normally 
white type, said non-display region is driven to 
become dark by said second driving circuits. 

5. The liquid crystal display device of claim 1. 
wherein said non-display region defines said effec- -w 
ttve display region, 

8. A liquid crystal display device which le op- 
erable for pattern display within a display region of 
a display area. Ihb display area also Including a 
non-display region adjacent said display region. 48 
characterised in that the device includes control 
means which is selectively operable to change the 
display brightness of said non-display region. 

7. A liquid crystal display device according to 
claim 6 characterised In that said control means is so 
operable to change said display brightness of said 
non-display region relative to that of character dis- 
play in said display region. 
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